The modern industrial system had its origin in England just over 200 years ago. This period historically is referred to as the Industrial Revolution. It was marked by mechanical inventions in textile machinery, by advances in the manufacture of iron, and by the introduction of steam power. These, in turn, were the foundations of the factory system.
PART I The modern industrial system had its origin in England just over 200 years ago. This period is often indicted as among the darkest chapters in our social history, and in support of this charge contemporary records and documents provide ample evidence. But the suffering of young children and women induced by excessive labour, contagious and infectious diseases caused by unwholesome and insanitary conditions, and injury and deformity arising out of accidents due to unguarded machinery, did not pass unheeded. They presented an unremitting, inexorable challenge, a challenge which was met progressively by a system of inspection and supervision, under the force of law, directed towards the welfare, health, and safety of the factory worker. In this beneficent care of industrial communities we were pioneers. Since then we have remained in the forefront of thought and the advancement of knowledge in this field, though in practice we may have been surpassed by other countries. Nevertheless I am convinced that our present code of social legislation, which derived from these early tentative steps, represents the highest conception in the world to-day. Now on the threshold of the Second Industrial Revolution a new challenge, no less compelling than the first, confronts us, but:
"Old England still throbs with the muffled fire Of a Past she can never forget: And again shall she banner the world up higher: For there's life in the Old Land yet."
The change from the domestic system to the factory system of manufacture and trade, which occurred in the eighteenth century, is generally referred to as the Industrial Revolution. But steam could only be generated in a fixed spot and the power distributed over a small area. Consequently it was necessary to herd the workpeople close together in one building and those who, like the parish apprentices, had no homes, lived on the premises. As smallpox, typhus, typhoid, cholera, and other dysenteric diseases were endemic in England at this period, it was no accident that these factory communities were ravaged by disease. Epidemics were common and it was inevitable that sooner or later one of these would break the factory bounds and involve the whole surrounding population. So " It is a well-known fact that there has been a contagious disorder in a cotton mill in the neighbourhood of Manchester, which has destroyed many persons, and endangered the lives of more."
" With respect to the nature of the disease, it was a malignant fever . . . it generally ran through whole families, equally affecting people of all ages, but most fatal to the men . . . and it was similar to the fevers that frequently rage in jails, ships and hospitals."
The outbreak of fever involved the whole locality and from contemporary reports it was particularly widespread and virulent in Salford. The local justices, compelled to face the challenge, invited Dr. Thomas Percival, a Manchester physician, to investigate the nature and the circumstances of the outbreak. He reported that the epidemic was due to overwork for inordinately long hours, poor food, wretched clothing, bad ventilation, and overcrowding in insanitary houses and factories. especially by children. Percival continued his enquiries, enlisting the help of a very able young colleague, Dr. John Ferriar (Greenwood, 1948 (Cmd. 6415, 1943) , Gowers (Cmd. 7664, 1949) , and Dale reports (Cmd. 8160, 1951) .
Throughout And in to-day already walks to-morrow."
I am not competent to describe the work of such notable scientists as Planck, Einstein, the Curies, Rutherford, and Bohr, which led to the discovery of atomic power and its application to peaceful industrial processes. Over many years electricity generated by coal and water power had steadily increased mechanization in industries but the advent of atomic power signifies sudden and violent changes in methods of work and production. Indeed so great, in fact and in potential, is this change that it represents a second Industrial Revolution.
The dangers of ionizing radiations, well known to medical men often from bitter personal experience, became generally known after Hiroshima. Not BRITISH JOURNAL OF INDU.5TRIAL MEDICINE unnaturally, increased industrial use caused widespread-apprehension. Meticulous precautions were taken to safeguard the workers employed in atomic plants. The cost of absolute protection, if possible, was prohibitive and an international conference of experts recorded the need to accept a calculated risk. Public anxiety was largely latent until the radiation hazard broke bounds. On October 10, 1957, due to a breakdown at the Windscale No. 1 plutonium pile, radio-active iodine escaped through the filters of the two 400-feet-high chimneys, contaminating the atmosphere and pastures over an area of nearly 200 square miles. Possible adverse effects on the local inhabitants were almost immediately suggested by the detection of a rising concentration of radio-active iodine in cow's milk.
The United Kingdom Atomic Energy Authority acted promptly by setting up an expert committee under the chairmanship of Sir Alexander Fleck to investigate the cause of the accident and its consequences. The Committee was also charged: " To review the organization within the Authority as a whole for control of health and safety and to make recommendations ". History was repeating itself. The historical development of factory legislation proves that the foundations of the statutory system of inspection and supervision were substantially laid in the 10 years immediately following the first appointment of factory inspectors in 1833. The succeeding 100 years were marked by a tentative, halting extension of the system assisted by concurrent advances in public health. This signifies that over the next few years we must endeavour to envisage the whole challenge which confronts us, so that we may establish a basic philosophy to meet it. The responsibility for leadership devolves on the Industrial Health Advisory Committee set up by the Minister of Labour and National Service in 1955. It is important that the Committee should recognize and accept this responsibility and that we should constantly press for practical results. A start has been made; the Halifax Report published in March, 1958 , is the first fruit of their work.
I have already suggested that we are at the beginning of a second Industrial Revolution, which, like its predecessor, presents a challenge in the field of industrial health. Straightway I would underline that a gradual linear extension of the previous system will not suffice; we must again become revolutionary in our ideas.
Factory Inspectorate
The Factory Inspectorate has proved its worth and provides a sound foundation for future developments. Right from its inception it has constantly been argued that relative to the size and composition of industry the number of inspectors is inadequate. Recently there has been an increase but it is clear that the establishment, even if multiplied several times, would still not assure constant effective supervision of all places of employment. Perhaps the solution is a new strategy of inspection, whereby the available staff is deployed to greater advantage. One need is urgent and paramount, namely, laboratory facilities. The establishment of regional occupational hygiene units for the use of the inspectors and to provide a consultant service for private industry is long overdue. Moreover, the basis of such a development already exists in the Public Health Laboratory Service, which to a large extent has become redundant since the introduction of the National Health Service. This is an aspect of industrial health in which the local authority health services could contribute with advantage. Similar opportunity for cooperation exists in the provision of radiological facilities for the work of the medical inspectors.
The Appointed Factory Doctor The appointment of the certifying surgeons in 1844 was the beginning of statutory medical services in industry. By reference to the work of a few I have sought to indicate the excellent contributions which they made to safety, health, and welfare in factories. However, as appears from reports of parliamentary proceedings, from evidence to committees and commissions and from comments in medical journals their work was frequently condemned as negative, narrow, and cursory. " Local Authorities should at once be invited to submit schemes for taking over such examination and certification of young persons, and that the aim in view should be that if the voluntary trial made by Local Authorities proves successful, the transfer of the whole of this work should be ultimately effected by Order of the Departments concemed." Now more than 30 years later this change has not been effected. I do not mean to signify that I agree with the recommendation but my purpose is to emphasize that this is an aspect of the system which demands urgent re-examination with a view to improvement and simplification of the medical supervision of young persons.
The Committee also recommended that the age for examination should be raised from 16 to 18 years. This has now been done, but the then Chief Inspector of Factories, Mr. Gerald (later Sir Gerald) Bellhouse, stated in a personal memorandum that he " was exceedingly doubtful as to the necessity for raising the age for examination ".
Careful study of the Report makes if difficult to avoid the conclusion that a necessary advance was hindered by the rivalries and power complex which seem to afflict departments of state. However, the medical examination of young persons, whatever their occupation or place of employment, is a fundamental element of the present challenge. It must be met effectively. Professor Lloyd Davies, while engaged as an industrial medical officer here in Nottingham, proved by his outstanding work what can be achieved in this vital area between school and early years of employment. Dr. Martin Herford (1957) , an appointed factory doctor, by his own work, forthright criticisms and recommendations for improvement has tried to focus attention on the subject. More recently Lee (1958) has cast grave doubts on the effectiveness of routine examination of school children by the school health service. The fact which emerges is that the school medical officer and the appointed factory doctor are each shackled to a system in which there is not sufficient time for effective or satisfying work. It is little wonder that defects, often remediable, are overlooked. The truth is that the whole medical body is suffering from a creeping paralysis of good clinical work due to a progressive, often purposeless proliferation of routine examinations. This is not the place to discuss new arrangements for the examination of school leavers and new entrants to employment. However, I have already indicated that the scheme should embrace all young persons and I would suggest that the appropriate place and time would seem to be at school, as close to the age of 15 as possible, that is while pupils are easily accessible to facilities for complete examination. This might be the critical step towards integrating the work of the appointed factory doctor and the school medical officer. It might also be the means of utilizing the services of a much larger number of general practitioners and establishing through these three groups under the direction of the medical inspectors a service for small factories, shops, offices, and other places of employment.
Medical Inspectorate
The scope, functions, and duties of the medical inspectors seem soundly based and Legge and (Cmd. 342, 1958) is, I believe, the most significant document of our times. Admittedly, it was directed to the control of health and safety from the hazards of atomic energy but if we insist on construing it thus narrowly and fail to realize its wider connotation then we shall stand condemned by future generations. We shall have failed to meet the challenge of occupational health and safety and not only in our own country but throughout the world. We are our brothers' keepers.
The Fleck Committee in propounding their basic philosophy underlined that the special problems of atomic energy require that the preparation of codes of practice for design and operation should be the responsibility of specialized health and safety staff, and that attention should be given to standards of occupational and non-occupational exposure to radiation and to toxic materials associated with nuclear reactors, process plants, and laboratories. Among the important recommendations which they made are the building up of a supply of specialist medical staff for the control of health and safety and that a national training centre for health physics and nuclear safety should be established. (Cmd. 8170, 1951) 
CONCLUSIONS
In the course of this lecture I have said many things which are heterodox; indeed to some of you rank heresy. If this is so then I may have excited you to thought and argument and that is the real purpose of education, the purpose to which James Mackenzie dedicated his life. From thought, progression is to study and so to knowledge and finally to action. Never before in history has the science of medicine given us so many tools with which to bring to all men new vigour and hope. The health of men at work is the challenge which confronts us to-day; and how we meet this challenge concerns not only our own people but all humanity.
